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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent the occurrence of data writing failure under high 
temperature environment by inhibiting the writing operation to a disk if apparatus temperature is 
not within the predetermined temperature range which assures the write operation to the 
disk.SOLUTION: When the apparatus temperature is monitored with a temperature senser 13 
and the apparatus temperature is not in the temperature range which assures stable operation of 
apparatus, the data writing operation to the disk 1 is inhibited and total heat generation in the 
apparatus is controlled by stopping the operation of a heat generating source such as 
SPM(spindle motor) 2 or VCM(voice coil motor) 4. Therefore, apparatus temperature is 
temporarily lowered and the writing operation to the disk is executed while the apparatus 
temperature is temporarily lowered. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A judgment means to judge whether the temperature detected by temperature detection means 
to detect the temperature in equipment, and this temperature detection means is in the predetermined 
temperature requirement which guarantees the write-in actuation to said disk, The magnetic disk drive 
characterized by providing the control means which forbids the write-in actuation to said disk when it is 
judged that there is no temperature detected by this judgment means with said temperature detection 
means into said predetermined temperature requirement. 

[Claim 2] The motor which drives a disk, and a temperature detection means to detect the temperature in 
equipment, A judgment means to judge whether the temperature detected by this temperature detection 
means is in the predetermined temperature requirement which guarantees the write-in actuation to said 
disk, The magnetic disk drive characterized by providing the control means which suspends said motor 
while forbidding the write-in actuation to said disk when it is judged that there is no temperature 
detected by this judgment means with said temperature detection means into said predetermined 
temperature requirement. 

[Claim 3] The 1st motor which drives a disk, and the magnetic head which performs writing and read- 
out of a signal to said disk, The 2nd motor for moving said magnetic head on said disk side, A judgment 
means to judge whether the temperature detected by temperature detection means to detect the 
temperature in equipment, and this temperature. detection means is in the predetermined temperature 
requirement which guarantees the write-in actuation to said disk, When it is judged that there is no 
temperature detected by this judgment means with said temperature detection means into said 
predetermined temperature requirement, while forbidding the write-in actuation to said disk The 
magnetic disk drive characterized by providing the control means which suspends said the 1st motor and 
said 2nd motor. 

[Claim 4] The 1st motor which drives a disk, and the magnetic head which performs writing and read- 
out of a signal to said disk, The head drive circuit which drives said magnetic head, and the 2nd motor 
for moving said magnetic head on said disk side, The motorised circuit which supplies drive power to 
said the 1st motor and said 2nd motor, A judgment means to judge whether the temperature detected by 
temperature detection means to detect the temperature in equipment, and this temperature detection 
means is in the predetermined temperature requirement which guarantees the write-in actuation to said 
disk, When it is judged that there is no temperature detected by this judgment means with said 
temperature detection means into said predetermined temperature requirement, while forbidding the 
write-in actuation to said disk Said head drive circuit, said 1st motor, said 2nd motor, the magnetic disk 
drive characterized by providing the control means which stops at least one electric power supply among 
said motorised circuits. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to magnetic disk drives, such as a hard disk drive. 
[0002] 

[Description of the Prior Art] In the hard disk drive (hereafter referred to as HDD.), the servo 
information for positioning the magnetic head in the center of a truck is recorded on the disk. HDD 
searches for the error which expresses the amount of location gaps to the center of a truck of the 
magnetic head from the servo information read from the disk, and positions the magnetic head by 
repeating the actuation for which the magnetic head is moved in the direction in which this error 
decreases. 

[0003] By the way, in HDD, the temperature requirement which guarantees operational stability is 
appointed on the specification for every model. For example, there is much what makes 5 degrees C - 
about 55 degrees C the temperature requirement which guarantees operational stability. There is risk of 
causing various failures of operation by the mechanism-distortion in HDD, change of the operating 
characteristic of each circuit element, etc. under the hot environments exceeding especially this 
temperature requirement under the environment outside the temperature requirement which guarantees 
operational stability of this HDD. 

[0004] Degradation of the positioning accuracy of the magnetic head mentioned above especially 
generates the big location gap from the center of a truck of the magnetic head at the time of the writing 
of the data to a disk, and brings about the serious problem of producing the data write-in abnormalities 
to a disk. 

[0005] The inside of HDD has many sources of generation of heat, such as the power IC the voice coil 
motor (hereafter referred to as VCM.) which drives a head positioning device, the spindle motors 
(hereafter referred to as SPM.) which carry out the rotation drive of the disk, these drive circuits, and for 
the magnetic heads, and it is never new to cross the temperature requirement where the temperature in 
HDD guarantees operational stability by these sources of generation of heat. 
[0006] 

[Problem(s) to be Solved by the Invention] Thus, in the magnetic disk drive, under the hot environments 
exceeding the temperature requirement which guarantees operational stability of equipment, the 
positioning accuracy of the magnetic head deteriorated by the mechanism-distortion in equipment, 
change of the operating characteristic of various circuit elements, etc., and the problem that the write-in 
abnormalities of the data to a disk occurred was. 

[0007] This invention is for solving such a technical problem, avoids generating of the data write-in 
abnormalities to the disk under hot environments, and aims at offer of the magnetic disk drive which can 
aim at improvement in dependability. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the magnetic disk 
drive of this invention A temperature detection means to detect the temperature in equipment so that it 
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may be indicated by claim 1, A judgment means to judge whether the temperature detected by this 
temperature detection means is in the predetermined temperature requirement which guarantees the 
write-in actuation to a disk, When it is judged that there is no temperature detected by this judgment 
means with the temperature detection means into a predetermined temperature requirement, the control 
means which forbids the write-in actuation to a disk is provided, and it is constituted. 
[0009] That is, generating of the data write-in abnormalities under hot environments can be prevented by 
forbidding the write-in actuation to a disk, when this invention does not have the temperature in 
equipment into the predetermined temperature requirement which guarantees the write-in actuation to a 
disk. 

[0010] Moreover, the magnetic disk drive of this invention so that it may be indicated by claim 2 The 
motor which drives a disk, and a temperature detection means to detect the temperature in equipment, A 
judgment means to judge whether the temperature detected by this temperature detection means is in the 
predetermined temperature requirement which guarantees the write-in actuation to a disk, When it is 
judged that there is no temperature detected by this judgment means with the temperature detection 
means into a predetermined temperature requirement, while forbidding the write-in actuation to a disk, it 
comes to provide the control means which suspends a motor. 

[001 1] In this invention, when there is no temperature in equipment into the predetermined temperature 
requirement which guarantees the write-in actuation to a disk, the temperature in equipment is 
temporarily reduced by it not only forbidding the write-in actuation to a disk, but suspending the disk 
drive motor which is a big source of generation of heat in equipment. Therefore, it becomes possible to 
perform write-in actuation to a disk at this temporary temperature fall period. 

[0012] Furthermore, the magnetic disk drive of this invention so that it may be indicated by claim 3 The 
1st motor which drives a disk, and the magnetic head which performs writing and read-out of a signal to 
a disk, The 2nd motor for moving the magnetic head on said disk side, A judgment means to judge 
whether the temperature detected by temperature detection means to detect the temperature in 
equipment, and this temperature detection means is in the predetermined temperature requirement which 
guarantees the write-in actuation to a disk, When it is judged that there is no temperature detected by 
this judgment means with the temperature detection means into a predetermined temperature 
requirement, while forbidding the write-in actuation to a disk, the control means which suspends the 1st 
motor and 2nd motor is provided, and it is constituted. 

[0013] In this invention, when there is no temperature in equipment into the predetermined temperature 
requirement which guarantees the write-in actuation to a disk, the temperature in equipment is 
temporarily reduced by it not only forbidding the write-in actuation to a disk, but suspending the motors 
(the 1st motor and 2nd motor) which are a big source of generation of heat in equipment. Therefore, it 
becomes possible to perform write-in actuation to a disk at this temporary temperature fall period. 
[0014] Furthermore, the magnetic disk drive of this invention so that it may be indicated by claim 4 The 
1st motor which drives a disk, and the magnetic head which performs writing and read-out of a signal to 
a disk, The head drive circuit which drives the magnetic head, and the 2nd motor for moving the 
magnetic head on a disk side, The motorised circuit which supplies drive power to the 1st motor and 2nd 
motor, A judgment means to judge whether the temperature detected by temperature detection means to 
detect the temperature in equipment, and this temperature detection means is in the predetermined 
temperature requirement which guarantees the write-in actuation to a disk, When it is judged that there 
is no temperature detected by this judgment means with the temperature detection means into a 
predetermined temperature requirement, while forbidding the write-in actuation to a disk The control 
means which stops at least one electric power supply among a head drive circuit, the 1st motor, the 2nd 
motor, and a motorised circuit is provided, and it is constituted. 

[0015] That is, in this invention, the temperature in equipment is temporarily reduced by stopping at 
least one electric power supply in the head drive circuit which is a big source of generation of heat 
following the motors (the 1st motor and 2nd motor) which are the biggest source of generation of heat in 
equipment, and these motors, and a motorised circuit. Therefore, it becomes possible to perform write-in 
actuation to a disk at this temporary temperature fall period. 
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[0016] 

[Embodiment of the Invention] It explains referring to a drawing hereafter about the gestalt in the case 
of carrying out the magnetic disk drive of this invention. 

[0017] Drawing 1 is the block diagram showing the overall configuration of HDD which is this 
operation gestalt. 

[0018] In this drawing, VCM which drives a head positioning device for SPM to which 1 drives a 
magnetic disk (it is only hereafter called a disk.), and 2 drives a disk 1, and 3 to move to the magnetic 
head, and for 4 move the magnetic head 3 to the location of the purpose on a disk 1, and 5 are Motor 
Driver which supplies a drive current to SPM2 and VCM4. 

[0019] At the time of the writing of the data to a disk 1, the data transmitted to the hard disk controller 
(hereafter referred to as HDC.) 7 from the host system 6 are once stored in a buffer RAM 8, and HDC7 
encodes the MFM modulation for double-density-izing etc. to the data stored in the buffer RAM 8 
according to each signal for control given from a gate array 9. Coded data is changed into the signal for 
disk writing by read/write IC 10, and is written in a disk 1 by the head IC 1 1 through the magnetic head 
3 after magnification. 

[0020] moreover, the read/write IC 10 after the signal of the shape of an analog read from the disk 1 by 
the magnetic head 3 was amplified by the head IC 11 at the time of read-out of the data from a disk 1 - 
peak detection - and a pulse shaping is carried out, and it becomes a read-out data pulse train, and is 
outputted. HDC7 generates the data which should be transmitted to a host system 6 from the read-out 
data pulse train according to each signal for control given from a gate array 9. After this data is stored in 
a buffer RAM 8, it is once transmitted to a host system 6. 

[0021] The temperature sensor 13 is connected to the gate array 9 through the temperature sensor 
monitor 12. In addition, as long as a temperature sensor 13 can detect the internal temperature of HDD, 
it may be formed anywhere. It supervises whether the temperature sensor monitor 12 has the detection 
temperature of a temperature sensor 13 in the temperature requirement (from 5 degrees C to for 
example, 55 degrees C) which guarantees operational stability of the laying temperature range, i.e., 
HDD, by the fixed time period, and the signal which shows the monitor result is outputted to a gate 
array 9. 

[0022] The register in which read-out and writing are possible exists in the gate array 9 by CPU14. And 
in this register, the bit which shows whether the output signal of the temperature sensor monitor 12, i.e., 
the detection temperature of a temperature sensor 13, is in above-mentioned laying temperature within 
the limits is contained. CPU14 reads this bit timely and branches actuation according to those contents. 
The program and the various data for control of CPU14 are stored in ROM15. 
[0023] Next, actuation of this HDD is explained. 

[0024] The 1st description of this HDD supervises the temperature in HDD, and when there is no 
temperature in this HDD into the temperature requirement which guarantees operational stability of 
HDD (the upper limit of a guarantee temperature requirement is exceeded), it is that it controls to forbid 
the data write-in actuation to a disk 1 . Hereafter, this control is called the write-in control by 
temperature. Moreover, when the 2nd description of this HDD forbids data write-in actuation to the 
bottom of hot environments, it is in the point of controlling the gross calorific value in HDD by 
suspending actuation of the source of generation of heat of SPM2 or VCM4 grade (an electric power 
supply being stopped), with having made it reduce the temperature in HDD. Hereafter, this function is 
called the motor control function by temperature. 

[0025] Hereafter, the flow chart of drawing 2 is met and the detail of the actuation is explained. 
[0026] If a power source is supplied to HDD, after CPU's 14 starting program execution and initializing 
equipment (step 201), the loop formation of the waiting for the command from a host system 6 is 
entered (step 202). 

[0027] CPU 14 which received the command from a host system 6 acquires the user setting information 
on the write-in control by temperature. That is, in this HDD, it makes it possible [ that a user chooses it 
as arbitration ] whether to perform write-in control by temperature, and that setting information is 
memorized by the nonvolatile RAM 16 in HDD. In this way, if the command from a host system 6 is 
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received, CPU14 will read the setting information in nonvolatile RAM 16, and will judge whether the 
write-in control by temperature is effective (step 203). 

[0028] If the write-in control by temperature is invalid, CPU14 will perform the function corresponding 
to a command (step 209), and will enter the loop formation of the waiting for the command from a host 
system 6 again after function activation. 

[0029] Moreover, if the write-in control by temperature is effective, as for CPU14, the received 
command will judge whether it is a thing accompanied by the data writing to a disk (step 204). When a 
command is not accompanied by the data writing to a disk, CPU14 investigates whether SPM2 and 
VCM4 are operating (step 207), if it is not operating, it puts SPM2 and VCM4 into operation (step 208), 
performs the function corresponding to a command (step 209), and enters the loop formation of the 
waiting for the command from a host system 6 again after function activation. 

[0030] Moreover, when a command is accompanied by the data writing to a disk, the bit which shows 
whether CPU 14 has the detection temperature of a temperature sensor 13 from the register in a gate 
array 9 in the laying temperature range (temperature requirement which guarantees operational stability 
of HDD) is read (step 205), and it investigates whether detection temperature is in laying temperature 
within the limits (step 206). If detection temperature is in laying temperature within the limits, CPU14 
investigates [ said ] similarly whether SPM2 and VCM4 are operating (step 207), if it is not operating, it 
will put SPM2 and VCM4 into operation (step 208), will perform the function corresponding to a 
command (step 209), and will enter the loop formation of the waiting for the command from a host 
system 6 again after function activation. 

[0031] Moreover, since there is a fear of the positioning accuracy of the magnetic head 3 deteriorating, 
and the magnetic head 3 writing in, and sometimes causing a truck gap when there is no detection 
temperature in laying temperature within the limits, what the command terminated CPU14 abnormally 
for, without performing the function corresponding to a command is notified to a host system 6 (step 
210). 

[0032] Next, CPU14 acquires the user setting information on the motor control function by temperature. 
That is, in this HDD, when a command terminates abnormally, it makes it possible [ that a user chooses 
it as arbitration ] whether to perform the function which is made to stop SPM2 and VCM4, and controls 
generation of heat in HDD, and that setting information is memorized by the nonvolatile RAM in HDD. 
CPU14 reads the setting information on nonvolatile RAM, and it judges whether the motor control 
function by temperature is effective (step 21 1). If the motor control function is invalid, CPU14 will enter 
the loop formation of the following command waiting from a host system 6. 

[0033] Moreover, if the motor control function is effective, CPU 14 will stop SPM2 and VCM4 (step 
212), and will enter the loop formation of the following command waiting from a host system 6. 
[0034] Therefore, since SPM2 and VCM4 have the next command from a host system 6 in a idle state 
before generating, the temperature in HDD falls gradually. 

[0035] Since the host system 6 knows what the command terminated abnormally, it places time amount 
and publishes the same command again. In this way, CPU14 of HDD repeats the control procedure same 
whenever it newly receives a command, that the detection temperature of a temperature sensor 13 is in 
laying temperature within the limits at step 206 puts into operation SPM2 and VCM4 which were being 
stopped till then in the judged place (step 208), and the function corresponding to the command is 
performed (step 209). 

[0036] If a function is not performed even if it repeats issue of a command several times, giving up 
write-in processing because of changing into the contents which do not perform write-in control 
according the user setting information on the write-in control by temperature to temperature is only 
avoided. 

[0037] In this way, according to this HDD, generating of the data write-in abnormalities to the disk by 
degradation of the positioning accuracy of the magnetic head under hot environments can be suppressed 
to the minimum. 

[0038] Moreover, since actuation of the source of generation of heat of SPM2 or VCM4 grade is stopped 
temporarily and it was made to reduce the temperature in HDD temporarily when the temperature in 
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HDD was outside a setting temperature requirement, it is avoidable that the writing to a disk becomes 
impossible for a long time. 

[0039] In addition, although it constituted from the above example so that SPM2 and VCM4 which are 
the biggest source of generation of heat in HDD might be stopped temporarily and the temperature fall 
in HDD might be aimed at, it thinks as a source of generation of heat where Motor Driver 5 and head 
IC1 1 grade also follow the motors in HDD and which cannot be disregarded. Therefore, if these Motor 
Driver 5 and Heads IC 1 1 suspend supply of a power source with SPM2 and VCM4, the temperature in 
HDD can be reduced still more efficiently. 

[0040] Moreover, since calorific value is high compared with VCM4, when SPM2 forbids data write-in 
actuation to the bottom of hot environments, it may be constituted so that only SPM2 may be stopped. 
[0041] 

[Effect of the Invention] Generating of the data write-in abnormalities under hot environments can be 
prevented by forbidding the write-in actuation to a disk, when there is no temperature in equipment into 
the predetermined temperature requirement which guarantees the write-in actuation to a disk according 
to the magnetic disk drive of this invention, as explained above. 

[0042] Moreover, when there is no temperature in equipment into the predetermined temperature 
requirement which guarantees the write-in actuation to a disk, while forbidding the write-in actuation to 
a disk according to this invention, by suspending the disk drive motor which is a big source of 
generation of heat in equipment, the temperature in equipment is reduced temporarily and it becomes 
possible to perform write-in actuation to a disk at this temporary temperature fall period. 
[0043] furthermore, it not only forbids the write-in actuation to a disk, but [ when there is no 
temperature in equipment into the predetermined temperature requirement which guarantees the write-in 
actuation to a disk according to this invention, ] By suspending the motors (the 1st motor and 2nd 
motor) which are a big source of generation of heat in equipment, the temperature in equipment is 
reduced temporarily and it becomes possible to perform write-in actuation to a disk at this temporary 
temperature fall period. 

[0044] furthermore, it not only forbids the write-in actuation to a disk, but [ when there is no 
temperature in equipment into the predetermined temperature requirement which guarantees the write-in 
actuation to a disk according to this invention, ] By stopping at least one electric power supply among a 
head drive circuit, the 1st motor, the 2nd motor, and a motorised circuit, the temperature in equipment is 
reduced temporarily and it becomes possible to perform write-in actuation to a disk at this temporary 
temperature fall period. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/2/2004 



(lSOH^Bfttm* (JP) (12) & H %f §^ & g| (A) (ll)ttfHHH&Pll#^ 

#H^9-245419 



(43)£§HB JpjS9*P(1997)9^19B 





S*27 , JftL l >5 FT KSSE^flr*? 




r 1 1 R 1Q/04 


D U 1 


b 1 1 JJ iy/U4 b U 1 w 


1Q/H9 


cni 
DU1 


iy/UZ o U In 


OO/ 14 


CA1 

O U 1 


Vl/IA r ft 1 r» 






n«a<o»4 ol d7® 


<21)fflB#^ 


ttSPF8-48935 


(71) WSA 000003078 








mams 


¥JS8*P(1996)3JJ6H 








(72)%^# m. 






mMftmmiim2TB9mL 












(74)«aA #a± soj &- 



(54) [sm<omi miTjxv&m 



(57) [gft] 

M 2 ^ VC M 4 «WJ8B9l[l(OiM^*ff ; fc tssi 



sm 



/A? 



cm 



' SM it 



/5 

I KH | 



j P f 



< 



2 



www 



ST 



sat ]H r- k 7 u * [ «♦" 



7^ 



m 



(2) 



WF9-24 54 19 



zmmmz*. om^m^mizx^x^^n 
mi*-? $w±tmwtmt zmtzz t ztm 

^mmm.mta-th^mmimk s 
7^m*&mmmrt&mi<nm$mn\zfoz, 

zmmmzx ^tm^mmmmizx-yx^ia^it 
ti^mtitmm^m^m^nz^z: ttmfeztitz 

s. 

mxmi Tizrimmtifnw^-fk. 
mi? <xinzn Lxmom* jL*-m?m.*-& i 

omM^-sFk. 
m2ff) : e~9k^ 

mffil<F>*-9mWid3i2<n*:-ir\zWgm,-ft*& 

&mn<nm.zw&th®&m!,5&k . 

zemmmzz: ^mimm^mzt^xm^^ti 
miT4*?'\<?)m&*-®ftzm±t&k& 



fliiie^ y K®»ii5i!&» fines* i cot-?. Byiem2 

^^7«^^ <?±-n.Mi3¥Si: fcJMW* -I k SHI 
[0001 ] 

yj^tck'msisf * x?mizm&. 

[0002] 

im&>&m k-ytFaxpyw? <jjit. hdd 

•y ^i0tt>ifetag^>^4^i6«-9--^PB*^$it 
[0003] fcCl<?>T\ HDDtCtJ^T(±. 

[0004] %frX't>mmiizmM^y YV&Mdttbm 

m(o%mi. f 4 x7WT-?<m%&*mzwmi'^ 

>y mh? y7*$:frt><7)*Z%Qm?tlZmiZ-£. 

T4z?^coT-m£&*%m4LtZitz>k^m 

[ 0 0 0 5 ] H D Dfttt. a.„ h'fir§m««i*ffii!rr 
*sK4*3>0HE-* (WT. VCM£0f^. ) . t -f 
x?£0£SEiH^xt:yhVH=-? (WT. SPMfc 
nf*. ) , ZtltzVYvJVm. «am^>yHfflW?y 
-IC*^<<0JBR**:frLT8D, £*i&OB«9K 

[0006] 

[&Hjj#jg&Lidfc-rSf&SI] £?)J:3K. Oftf* 

wmihmmmTfc&^x$imiH<?)j<t/ffi)%&* j $> 
mmm^crmfm^mtmizi-yxm^y y<t> 

mttmL-th k^o mmm-> t . 

[0007] *miliZ<?)£ d^H!SSrW^-ri»^<0 

ftomLzmix. \mm.<?)\P\hmhzk<r)X'*z> 
®&T4x?mwco®mmk lx^&. 

[0008] 



(3) 



^^9-24 54 1 9 



k. ^^isj^ai^stcko^as^n^ias^, fa 
game i oT«ais^»»mje/«aiKBaart(c 

i>. 

[0009] HMaaj&r •< 

coo i o] t/s. **»!ott»-f -f x7m.1t. wsl 
gam*: «t oawBSftfcais* 1 . fa;^ia 

itfct-? ff±t6«wi#a t; * mil?** tor 

[ooii] tajRftusivtii. ggi^ymKfr'f -r 
x?*^>»& «iE-r 6i3r?E<?)i&KiEBBl*! C3r 

f?ik-r 6 ; k •c^Mrt<oia^^-n#wtcfiT$ &z . l 
x . i ^-n*w^iasfiT»iia(CT •< x y^.<m 
% aaaf^fr ozt mm. t%&. 
[0012]$ t>iz^ ^ftwcoim? 4 xmmt . is 

t-ft. T4 xtfcttLzm^mzi&fr&xswifi-iii, 

l£fto®Mk^y Kk, K£iiyiaf a?flB± 

Z&®Z-£i>t:#>com20> : £-7b. imftni&mZtfi 

fife****, f a?^0«#&*iM££ftfEt*>}9r5E 
^^iEHrtK&Sa^a^WE^&WE^Kk. £<3 

v%2<r>*-9* w±? wmmt * m ixm&$ 
[0013] zeamfcwxit* §£Sfi<ot&g**f < 



wmizr < xi^nm &*m¥mo z t mmb% 
[ooi43$ £>t, -xftwrnstf <x?imte. m 

LHf Kk. fiU^y K£IWI>^y KK 

com2<?)*:-?b. ft 1 20re~?lcB 

[0015] ^Sr*>*>. ^MftUJV^tt. i£gl*l<7>ft 

^•y KHBHft&tf%-?m9R4>5 *><^&< fc £> 
1 o^m^tft&Srff itf!. £ k -CgSrtcoffl^^-BS 

Gifcf -f x ;^»g= a^sw^tf 3 ; k js^flgk z 

So 

[0016] 

[%hb^m^®j tiT. *mrm&T4xmw. 
h. 

[00171^1 \z*mmmx'hh h d xxrykwmti: 

[00 18] HHK4iV^-C. l\mM;T4X7 (OT, 

mzT 4x?b.n&. ) . 2(if a?i£igirr&s 

PM. 3{±fi^^yb\ 4UaaWl^vH3*f a^l 

^ffifirtSVCM. 5(iSPM2&lXVCM4(dEffill: 

[ 0 0 1 9 ] it 4X9 1 "s.<7)f- *X 
hyAfA6KA-Kfa?3yhn-5 (BIT. 
HDCk^. ) 7lZtmZh.tlT-?li. -B. A'. y 
7TRAM8t*glrt$it, HDC7liA' 7 7rRAM8 
lZ&mtlX^hT-iHZ1ttl. y-h7l"t 9 

i ^nmmmnmmz^xmmmtiitycoM f 

M C 1 0 fci Or •< x^S^a^fflwfi-f lc£8l$ 
n^'vKICll {-J; 0^^, JSM^y H 3 Srilt 
TfU? lCffi#ii^ix&. 
[0 020] 4fc, t a;i3&>fe<?)f-^<ol^ajL 
a^^>yK3t«fcoTf a^l*'4>M^tU$n^ 



(4) 



13^9-24 54 19 



Ti-vmswaMt^v k i c 1 1 tci ~>xm§&iit: 

HDC7(4. ZnmftLT-f'VVxmfr^. Y-hT 

-B. /^7rRAM8(;:tgfft£tot&.. jfrX^Xf- 
[0021] (C(4ffl£-fe y^^^ 1 2 

£®tr^*>-^i3;i«g^$*i.Tv^. igg 

-ty-9-1 3{iHDDOrtgKagSrfiiaiT'#iHfi:'<lti§ 

Jtrfcw**^. as-ty-**-* 1 2«, i&m^y-f 
1 3o&ajias#. is^asKfflo^ o hddos^w 
fffcfiaetsaflMoa «yUt4 5-ca>*> 5 5-c> rt(c$> 

[00 2 2] y-hrP^9tJ±CPU14t«J:o-CSE 

ossein acotttBaBWJMjaB 

C PU 1 4(4-rtf>t'-y hftmRflO*. ^cOrt^CJS 
tTilfts£##t£. ROM 1 5W4C PU 1 4CDfflW 

[00 2 31 3*:. i«5HDD0D|MP«:aflW-6. 
[00 24] £^HDDW|gl?)!*#®t(4. HDDM 

SS^ii^JffltPf^. ^<OHDD^2<7)#iS 
(4. Kia^Ttfc^Tx-^S#ji^i6^*«±L^ 

jaTHDDrtiWS6flrrS-e:4J:5fcLfciSife:&4. £1 
[0025] fclT. Z?>mfc<r)mwzm2cr)yn-1-* 
[00 2 6] HDDlzWm<ftXZtlZ>t. CPU 14 

(47W5Ac7)|lff£IS«fU mw<rmwHt£ft->tzm 

(XT7720 1) . taf-yXfA6K«3?yK 
m*><r»V- T\zXh (Xf yT2 0 2) . 

[00 27] *Xhx^rA6*^C03vyHlr^(tI2 
ofcCPU 1 4(4. ^£4l>g£ji*©Jf»c7)a-- m 
fetimZHmtZ. t%h*>. Cltf)HDD(;:*>vvt(4. 

sc$iR-r&^#"rfigfc$ft, -e^g^tpgi4HDD 

fl<0*#?^RAM16Cfe{g;**tTV>l.. jKLTC 
PU14J4. *xb^XrA6*^i0rJvyK^(tBX 



>yT20 3> . 

[00283 ia@EK4 &ffi£2 ! *aiijt8a%^T'*>fuf . 

C PU 1 4 (43 -?y FfcttJW* 7t>^3 > £S8ff 
t (Xf'v720 9) . 7ry7^ 3 y|lfff^ Stf* 

[ o o 2 9 3 tti. i&mz£&-mis±x®mi> i W)X'$> 

ft(f . c P u 1 4 ligim-otzzi K#r 

(Xr-y 7*204) . 3^yK#7^X?'\<D7-*-:5*S 
*5i»«:ffW:V^» CPU 14(4. SPM2AtfV 
CM4ftHftnL?kVb;ft>5ft*&|l't (Xf772 0 

7) . mLTVVQrltfUf, SPM2WVCM4 
SlL Uf7/2 08) . 3vyK(d^jEi-47ry^ 
^aySrHtTt (XT77209) . 7r>7S'9y|i 

[003 0] 3V>hW-( 

CPU 14(4. Y-bTUJ 

i?x?frt,m.±y+r 1 3 o8Mg#ifc£i&j£iSffl 
d*^srrb'y y*m?* (xf772 05) % ^asiae 

^*IS£iaKeHrt(C*)S* 1 k'3*^l@^.|» (Xf772 

0 6). ^ajigjg^issat^HrttfcWf . c pu i 

4(4HUiai3jai(C. SPM2&tArCM47Wi!>LTU£ 
*»S* l $rP^. (Xf"/7207) , ftiSLTU^tit 
(i\ SPM2&*/VCM4£ri&ijL (X^yT^O 

8) . ^yYizttm-thyryri/ByzmftL (x 
f'/720 9). yTy?i'3ymfi®.mv : *xhi' 
XTJ*6frt>(r)a~?y Y^h<r»V--T[zXh . 

[003 1 1 ^ajiag*^iaffi^Hrtt=5rv^ 

^•(4. !l^^-yH3«{4a^)^JgA^LLT(a^^>y 
K 3t^#§ 3^Wf(C h 7 y ^-ffL* jg-f^«!^&&*» 
J?>. CPU 14(43VyKCttJfrf&77>'?>'3>'£ 

xA6taa-T4 (Xf772 10). 
[0032] »:(C. CPU 14(4. iag(c4l» : E-^J 

DDfctsirVfl4. a-e^K*»»«*TLfcH(cSPM2 
St^V C M 4 $rf?±$ -frt H D D rt^|F||»^ WSI-r 
fiB^*mfrSA»S*»S:i-rA«ffi®(=SiRt- 4.1 i:^ 
*«»Jsgffi«liHDDrt«-fli«ttRAMK: 
fetS^^TV^. C P U 1 4(4^1fl614RAMc7)ig^ 

totmth (Xr-y72 11). t-^$utat*s^*% 

5!rCJ>l»^^>(f. CPU14(4*Xh^XxA6*>4,CO 
^3?^ K1f *>tfD^-7'fc:AS . 
[0033] 4fc, *-5-«^«66*)lf» , rft*<r6 
(4, CPU 14(4SPM2&t/VCM4£f?±$-ti- (X 
r-y72 1 2) . *xhi/X-fA6*>^»:OrJvyK 
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f^tf>/P-7{CAS. 

[00 34] Ltitf-yX. *Xhy^fA6H<0»;« 
3-?yK*<H4i^-C<7)[a, SPM2&tfVCM4#f?ib 
MCJiS: b *^ H D DrttfMJitfc* tffiT-t 6 . 

[00 35] ^hyXfA6ll K#fi?g*rr 

yKfcfWr*-*. AKLT. HDDcoc PU 1 4fcL gr 
fct 3 H £g WRS 0e(c R tSOffl^ ££8 DSL. 

xf'?72 0 6 g-tfUMcv? 1 3^t*ajffle*^^a 

jhS*"CV*fcSPM2AtfVCM4£tt»L (Xf»y7 
2 08) . -e^a-eyKfcttJ&fr^rf^S/ayfcSI 
ft-t-g. (X7 L yT2 09) . 
[00 36] 3-7yH^fifSrfgiH*«0jit-Ct7r 

[00 37]*><LT. ZCDUDDizXtUI. »iSM 

^r-*#£ &*lt£cO%££g4«c«J;t & £ i: # 

[ 0 0 3 8 ] . H D Drt»igj£*«iSJ£3EH*l-fc 
SPM2WM 4^»^l!)#^-ll$ 
WtCf?±£tfT H D Drt?)iaS£-fl#WCffliT$-£6 ± 

&ztz®m-t&zttfx-z6. 

[00 39] y±<mX-i*. HDDrt?)ift*,*# 

KWOMX-lh &SPM2fcVCM4 Z-m)lZ®± S -t 
THDDrtco^fflnWSJ^tcffiftU:^ 
F^-f^S^N* FIC1 l^iHDDflWE-^C 

CftfeWE-rJ'F^AS^'vyFICl liSP 
M2 s $VCM4tmzm®.<7)&%Z&±Hxif, HDD 

[0040] SPM2l2VCM4lCit't'tJH!!di 

ft*m±lt:m. sPM2<r>fr£®±Z-£&£olzmf$. 

[0041] 

[ffcaj^m] JiLhlSiHj] Lfc J: o lz*m\m&T * X 



[ 0 0 4 2 ] *5WHC cfciltf . §g®*i<Oiaj£#T 

iz, m^ttszmmx'k&Tixm®*-** 

W±i~hZkT. $iW.iHcr)T&Jg.Z-"m)tz&TZ-£. Z 

<r>-*m%mimTMmzT < x ?<wwz 
[00433 s^ic, *mtzxtux. SSrtO^** 

*-?tm2cr>*:-?) zw±-?&zkx\ mw.n<?>& 

[0 044] StlC *5Wifc:J:fUf. ^ftoaU&P 

r 4 x^crm^&^m^m^-hm^i^mm^ 
iz%\,y®&&T < x?^<nwz&fr®ftzm±-thm 
x%<. ^Kwwaiik ssict)*-?. 3*20^- 

£ft±-r&ztx. skgftvi&mz-vmizi&Tz-e. 
^co-^w^aeffiTJWfatcT -< 

[HB^fS^^HB] 

[0 1 ] *m\<Dmmmx'&& h d d^^w^e 

[02] 0l<?5HDDtcii(t&ia«tcJ;S*#a^©Jffli 

1 mmr^^i? 

2 xtyH/U^-^ (SPM) 

3 mSi^y H 

4 mxzHtV^—? (VCM) 

5 t-^H^^A 

6 ^XhyXfA 

7 /\-Kr-r.X:?3yhn-7 (HDC) 

8 A' 7 7rRAM 

9 y-hTP>f 

10 'J-F/5>(MC 

1 1 

1 2 ias-by^^^ 

1 3 ias-byi?- 

14 CPU 

1 5 ROM 
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[02] 
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